In vivo and in vitro evaluation of 177Lu-labeled DOTA-2-deoxy-D-glucose in mice. A novel radiopharmaceutical agent for cells imaging and therapy.
Incorporation of lutetium-177 (177Lu) into suitable molecules that are implicated in cancer pathology represents a promising approach for the diagnosis and treatment of cancer. The goal of the present study was to develop a novel 177Lu labeled radiopharmaceutical agent for both radioimaging and targeted radionuclide therapy. Given the synthetic versatility of 1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic acid (DOTA) ligand as a metal chelator and high demand of sugar molecules such as deoxyglucose (DG) in cancer cells, we carried out the radiosynthesis of a novel radiopharmaceutical agent, namely, 177Lu-DOTA-DG, and utilized it for imaging of cancer and also for the targeted radiation therapy of cancer tissues. In this study, we developed an efficient radiochemical synthesis of 177Lu-DOTA-DG and evaluated its pharmacological properties in vitro/in vivo. Our results showed DOTA-DG can be labeled with 177Lu with excellent radiochemical yield at 90oC in 30min. The resulting 177Lu-DOTA-DG exhibited high degree of stability without significant radiolysis up to 120h in human serum and phosphate buffer. Favorable pharmacokinetics profile was demonstrated by rapid blood clearance in 4T1 murine tumor mice and heterogeneous whole body biodistribution of 177Lu-DOTA-DG. Further, Comet assay experiments indicated that cancer cells treated with 177Lu-DOTA-DG showed significant higher degree of DNA damage compared to cells treated with 177Lu3+ or non-treated cells. This study showed that there is a great potential of using 177Lu-DOTA-DG as an imaging and therapeutic agent for cancer diagnosis and treatment. Furthermore, this study provides valuable information for developing novel 177Lu-labeled radiopharmaceuticals.